The concentrations of natural radioactivity were measured in igneous rock samples collected from Albaha region in the south west of Saudi Arabia. A high purity germanium (HPGe) detector was used for analysis. . The external and internal indices average values were 0.39 and 0.49, respectively. The average results obtained in this study are lower than the average national and world recommended values, therefore, there is no health risk to the populace of the area. This study provides a baseline map of background radioactivity levels in the Saudi environment and will be used as reference information to assess any changes in the level background due to geological processes.
Introduction
The importance of this study is based on the igneous rocks. These rocks are divided into different types: the melting of solid rock and the crystallization of molten rock. Some igneous rocks such as granite and basalt have other purposes in industries and commercials due to their high clay mineral element. Therefore, the radioactive contents of various radionuclides in rocks may play an important role in health conditions and geoscientific research. These radionuclides create risk exposure both externally and internally due to their gamma-ray emissions, their radon and progenies. The main natural contributor to external exposure is from the original radionuclides, such as 40 K, and the radionuclides from 238 U and 232 Th series and their decay materials [1] . Conducting an assessment, the activity of these radionuclides in the environmental samples is necessary to control the radiation levels [2] . The radioactive elements of various radionuclides in rocks may affect the health. Thus, numerous studies have been performed in many regions of the world, and the obtained data can be used to establish if the local controls are needed [3] - [10] . The major objective of this work is to estimate the radiological effects of the specific activities of 226 Ra, 232 Th and 40 K in some rock samples collected from a part of the south west in Saudi Arabia (Albaha region).
According to a literature survey, there are no previous data for the rock activities in the studied region. The present data are of great interest in the environmental radiation protection study and may be helpful as a baseline in making estimations of population's exposure in Saudi Arabia. These results are useful, since these types of rocks are available in the building and ornamental materials.
Description of Study Area
This study was carried out in Albaha region in the south west of Saudi Arabia.
This region lies on Longitude 41˚E, 42˚E and Latitude 19˚N, 20˚N. It is the smallest of the Kingdom's provinces (11,000 square km) and has a population of 533,001. This specific region has been chosen for this study due to its rocky location where there is a variety of igneous rocks used as building materials. In addition, no previous significant work about radioactivity has been done. The studied area was illustrated in Figure 1 .
Material and Methods

Samples
Thirty igneous rock samples have been collected randomly from various locations in Albaha region, southwestern part of Saudi Arabia. In the laboratory the rocks were crushed and pulverized to a uniform mixture, dried in an oven at 110˚C and sieved to a particulate size of about 2 mm. About 500 mg of powder 
Measurements
The gamma-rays emitted by the rock samples were measured by using High Purity Germanium (HPGe) detector gamma-ray spectrometry system of 1.85 keV resolution and 25% relative efficiency with coaxial-type vertical dipstick cryostat. It is surrounded by lead and copper, which provides an efficient suppression of background gamma radiation present at the laboratory. The system has a resolution (FWHM) of (3.0 -3.5 keV) for 1332.5 keV gamma-ray peak of , NC is the net gamma counting rate (counts per second), ε the detector efficiency of the definite Gamma-ray, γ is the absolute transition probability of Gamma-decay and m the mass of the sample (kg).
Calculations
The radium equivalent activity of the granite samples was calculated by using the formula [ . The external hazard index (H ex ) is a radiation hazard index defined by [14] . This index value must be less than unity to keep the radiation hazard insignificant, i.e., the radiation exposure due to the radioactivity of construction materials to be limited to 1.5 mSv•years −1 [15] , based on the formula [14] :
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In order to address the radiation hazard to respiratory organs due to 222 Rn and its radiation hazard to respiratory organs due to 222 Rn and its progeny, the internal hazard index H in which is given by [14] : 
AEDE mSv y D nGy h 8760 h y 0.7 Sv Gy 0.2 10 [19] . However, the 40 K mean value of this study is still more below the rigid control 100,000 Bq•kg −1 as given by IAEA [20] . So, the present results indicated that, the activity concentrations in the rock samples are quite uniform and do not show any considerable variation. Figure 2 shows the activity concentration of uranium, potassium and radium in the collected samples. Figure   3 , which is equivalent to an external dose of 1.5 . Therefore, the rock samples are within an acceptable safe limit. The external hazard (Hex) in the rock samples ranged from 0.14 to 0.98 with a mean [23] depends on the locality geological conditions [9] [11] [16] . In general, the results of this study are comparable to the different published studies as listed in this 
Results and Discussion
Conclusion
Gamma ray spectrometry has been used to determine the radioactivity concentrations of 226 Ra, 232 Th and 40 K in the rock samples, collected from Albaha region in the south west of Saudi Arabia. The results show that the activity concentrations of 226 Ra and 232 Th consent with the world-wide average recommended values. The radium equivalent activity values were below the permissible limits 370 Bq/kg. The values of external, internal hazard index and outdoor effective dose were found less than unity. Therefore, the study area is still in the zones of normal radiation level. This data may provide a guideline for future measurement and assessment of possible radiological risks to human health in this region.
